Tuberculosis is a major public health problem worldwide. In Butantan district of São Paulo city, the average incidence over the last 7 years was 47.7 new cases/100,000 inhabitants. Tuberculous pericarditis is a serious form of extrapulmonary tuberculosis in which diagnosis is often difficult. Diagnosis needs to be reached fast and accurately once tuberculous pericarditis has high morbimortality rates if untreated. We report the experience of a community hospital on tuberculous pericarditis with emphasis on the clinical presentation and diagnostic procedures. From 2003 to 2010, 59 patients were diagnosed with pericarditis, 6 (10.16%) of which had tuberculous pericarditis. Demographic, clinical, imaging, laboratorial, microbiological and histological data were reviewed. There were 4 female (66.7%) and 2 male (33.3%) patients. Age ranged from 17 to 62 years (median= 25.5). One patient (17%) had HIV co-infection. Five patients (83.3%) had cardiac tamponade on Echocardiogram. Histopathology was confirmatory in 4 cases (66.7%) while cultures were positive in 2 cases (33.3%). Four patients (66.7%) had definite and 2 (33.3%) had probable diagnosis of tuberculous pericarditis. One patient (17%) died during admission. Reuter´s diagnostic index was ≥6 in 5 patients (83.3%). We concluded that the clinical picture, Reuter´s diagnostic index, signs of cardiac tamponade on Echocardiogram and the pericardium biopsy were the most important features for the diagnosis of tuberculous pericarditis.
INTRODUCTION
Tuberculosis is a major public health problem worldwide. It is estimated that about 4 to 10 million new cases occur per year, with 1 million deaths. 1 According to the World Health Organization, the incidence of the disease is stable in developed countries, after a period of growth observed in the 90´s. However, the global incidence increases around 1% a year, especially because of its growth in regions of poor socioeconomic conditions, where co-infection by the HIV confers high rates of morbimortality to the disease. 2 The incidence in Brazil between the years of 1990-2001 ranged from 75,000-85,000 new cases/year, falling to 60,000 new cases in 2002, which represents an incidence coefficient of 50 to 99/100,000 inhabitants.
3 Some countries in Africa present a coefficient of 300 or more and in the USA and Canada this coefficient is 10. In the state of The current epidemiologic scenario of the disease, considering the advance of HIV infection and other forms of immunosuppression, and the increasing incidence in populations with poor health conditions worldwide, stresses the importance of extra pulmonary forms of tuberculosis, among which the Tuberculous Pericarditis.
Tuberculous pericarditis is a rare form of extra pulmonary tuberculosis. Data from the 60´s showed tuberculous pericarditis in 0.4 to 1.1% of all autopsies, and in 7.3 to 11% of the cases with acute pericarditis. 4 In developing countries, tuberculosis is the main cause of infectious pericarditis, and an incidence of 70 to 80% of the infectious pericarditis is reported in Africa, 90% in HIV positive patients. 5 In a series in South Africa, tuberculosis was the etiology found in 69.5% of the 233 cases submitted to pericardial effusion drainage.
6 Among the causes of pericarditis in developed countries, tuberculosis accounts for about 4 to 5%.
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The tuberculous pericarditis is classified as definite or probable according to one or more of the following criteria:
Definite when there is: (1) isolation of Mycobacterium tuberculosis of the pericardial effusion or fragment of biopsy (presence of Acid-fast bacilli (AFB) in the Ziehl-Neelsen staining or positive culture in the fragment); or (2) demonstration of granulomas in the histological exam of the pericardial biopsy.
Probable when there is: (1) evidence of pericarditis in patients with tuberculosis demonstrated in any other site; (2) pericardial effusion characterized by exudate with high Adenosine Deaminase (ADA) activity and/or (3) good response to antituberculous chemotherapy, in the absence of any other obvious cause for the pericardial effusion. 8 Tuberculous pericarditis is a form of extra pulmonary tuberculosis of considerable gravity, with a mortality rate of 85% in 6 months if untreated 9 , and of 3% to 40% when treated.
10 Therefore, the diagnosis should be accurate and fast. However, this is often difficult due to the low sensitivity in detecting mycobacterium in samples, slowness in growing mycobacterium in cultures and to the need for invasive techniques, which often require specialized personnel and centers.
PATIENTS AND METHODS
Data from patients discharged between January 2003 and December 2010 with diagnosis of pericarditis and/or tuberculosis were recovered from hospital epidemiological information service and from the records of the Internal Medicine infirmary. Fifty nine patients with pericarditis and 87 patients with tuberculosis were identified. Six patients had tuberculous pericarditis (10.16% of pericarditis cases and 6.9% of tuberculosis cases). From these six cases, 4 (66.7%) had definite diagnosis of tuberculous pericarditis and 2 (33.3%) had probable tuberculous pericarditis.
The following data were retrieved from medical charts: demographic data, clinical history, length of symptoms from onset to hospitalization, data from physical examination, imaging exams, ADA activity of the pericardial and pleural effusion (when present), mycobacterium cultures from the pericardial effusion or pericardial tissue, and histopathology of the pericardium.
Pericardial biopsies were performed through subxiphoid approach. Histopathological slides from all cases submitted to biopsy were reviewed by a second pathologist. All histopathological slides were stained with Hematoxilin-Eosin and Ziehl-Neelsen for AFB research.
RESULTS
Laboratorial and some demographic data of the studied cases are summarized in Table 1 . Age ranged from 17 to 62 years. The average was 30 and the median was 25.5 years. Four (66.7%) patients were female and 2 (33.3%) were male. Mortality during admission was 17%. One patient (case 2) died due to complications related to tuberculous pericarditis. Autopsy confirmed tuberculosis in the pericardium (Figures 1 to 3) , lung, pulmonary hilar lymph node and foci of hematogenic dissemination in the lungs and both adrenals with positive AFB in all these sites. This patient also had hepatosplenic schistosomiasis. The other patients were released and followed up in the outpatient clinic.
Reported length of symptoms ranged from 6 to 16 weeks, with an average of 9.5 weeks. Prevalence of the reported symptoms and physical examination findings are presented in Table 2 . A comparison of the frequency of findings in this study with data from Reuter's study 6 is shown in Table 3 . Figura 1 -Anterior view of heart and thickened parietal pericardium In 4 out of 5 cases submitted to biopsy (80% of the patients) the histopathological exam was confirmatory (cases 1, 2, 4 and 5). In case number 3, the diagnostic conclusion was defined through the ADA activity and confirmed tuberculosis in another site (lung); in case number 6, there was evidence of tuberculosis in another site (pleura), tamponade pericardial effusion and clinical improvement after specific treatment. Overall, tuberculous pericarditis was observed concomitantly with tuberculosis in other sites in 67% of the cases (cases 2, 3, 5, and 6). 
DISCUSSION
Pericardial involvement in tuberculosis occurs through dissemination of Mycobacterium tuberculosis from mediastinal, peribronchial and paratracheal lymph nodes or through hematogenic spread from primary tuberculosis infection . The infection rarely affects the pericardium by contiguity of pulmonary lesion or through hematogenic spread from distant lesions like bones or genitourinary tract. The immune response to viable bacilli that penetrate the pericardium is responsible for morbidity. Four pathological stages of tuberculous pericarditis are recognized: (1) Pericarditis with fibrinous exudation and polymorphonuclear leukocytes, relatively abundant mycobacteria, early granuloma formation with loose organization of T lymphocytes and macrophages; (2) serosanguineous effusion with a predominantly lymphocytic exudate with monocytes and foam cells; (3) absorption of the pericardial effusion, organization of granulomatous caseation and pericardial thickening caused by fibrin, collagen and ultimately fibrosis; (4) constrictive scarring fibrosis of the visceral and parietal pericardium encasing the heart in a fibrocalcific mold that hinders diastolic filling leading to the constrictive pericarditis syndrome.
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When facing the clinical presentation of large pericardial effusion, establishing the etiological diagnosis becomes urgent. In case of tuberculous etiology, immediate specific treatment dramatically improves prognosis. Since this diagnosis is often difficult, the physician is forced to start therapeutics based on clinical data despite the toxicity and the long course of the specific treatment.
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The development of tuberculous pericarditis is frequently insidious and followed by nonspecific systemic symptoms such as fever, night sweats, fatigue, weight loss, thoracic pain, coughing and dyspnea 14, 15 . In more advanced stages, signs and symptoms compatible with pericardial tamponade or constrictive pericarditis may appear. An antecedent of previous tuberculosis may be referred in the clinical history.
Constitutional symptoms such as fever and weight loss, as well as respiratory symptoms such as coughing, dyspnea and thoracic pain characterize the clinical presentation of tuberculous pericarditis. The lack of specificity of these findings demonstrates how difficult this diagnosis is. We observed that some physical exammination findings may be useful when suspecting of tuberculous pericarditis: tachycardia (in 67%), hypophonesis of cardiac sounds (in 50%), jugular stasis (in 67%) and hypotension (in 33%). In a South African study with 162 patients with tuberculous pericarditis, the same findings were found in 54%, 55%, 6% and 78%, respectively. 6 (Table 3) We found that 83% of our patients presented with evidence of cardiac tamponade. These is consistent with a rate of up to 90% reported by others and demonstrates the difficulty in making the diagnosis of tuberculous pericarditis prior to the appearance of hemodynamic complications 6 .
In Reuter et al series of 162 cases of tuberculous pericarditis, laboratorial significance was found in high serum protein and serum globulin (globulin > 4g/l results in OR of 15.1 -these values tend to be higher in HIV positive patients). Peripheral blood total leukocyte counts, neutrophil and lymphocyte numbers were significantly lower in patients diagnosed with tuberculous pericarditis 6 . No patient presented leukocytosis in the blood-cell count in that study.
Reuter et al 6 , in a study on pericardial effusion (110 patients with definite diagnosis of tuberculous pericarditis and 54 with diagnosis of nontuberculous etiology), suggest a diagnostic index (DI) with 5 variables observed at patient's admission. This index is composed of weight loss (DI=1), night sweats (DI=1), fever (DI=2), serum globulin > 4g/dl (DI=3) and leukometry (on peripheral blood) < 10000/mm3 (DI=3). The sum of these scores results in a diagnostic index. DI ≥ 6 results in diagnosis of tuberculous pericarditis with 86% sensitivity and 84% specificity.
Chest X-ray may show an enlarged heart image in up to 90% of the cases, depending on disease stage. Calcium deposits around the image of the heart may be seen in cases of constrictive pericarditis. 16 Active pulmonary tuberculosis may be present in 30% of the cases and pleural effusion in 38%-60% 6, 8 . We found pleural effusion in 67% of the patients.
Electrocardiogram (ECG) is abnormal in almost all cases of pericardial effusion, usually with nonspecific ST-T wave changes. The elevation of the ST segment, which characterizes acute pericarditis, only appears in 9-11% of the cases. The presence of microvoltage (voltage <5 mm in limb leads and <10 mm in precordial leads) suggests the presence of large pericardial effusion. Cardiac tamponade is unlikely in the absence of ECG microvoltage. 17 Atrial fibrillation occurs in 4% of the cases and electrical alternans that occurs in cardiac tamponade is uncommon 8 . In our sample, the ECG was altered in 67% of the cases. The presence of low voltage complexes, alterations in the T wave and segment ST and sinus tachycardia were the most frequent findings.
The most characteristic echocardiographic data of tuberculous pericarditis when compared to other causes of pericarditis were pericardial thickening > 5mm, fibrinous debris in the pericardial space and cardiac tamponade.
6 Signs of cardiac tamponade was the most frequent finding at echocardiography in our series (83% of the patients).
According to Light's criteria 18, 19 the pericardial effusion of tuberculous pericarditis is an exudate which, in 80% of the times is slightly hemorrhagic 8 , with cellularity depicting lymphocytic predominance, despite descriptions of polymorphonuclear predominance 20 and even cases of purulent tuberculous pericarditis 6, 21 . A ratio between lymphocytes and neutrophils of the pericardial effusion ≥ 1 has specificity, sensitivity, positive predictive value (VPP) and negative predictive value (VPN) of 79%, 73%, 86% and 61% respectively 6, 21 . We bear in mind that in the initial stage of the disease the cellularity of the pericardial effusion tends to be mainly polymorphonuclear.
The rate of detection of AFB in the pericardial effusion by direct fluid smear examination 22 ranges from zero to 42%. Culture of Mycobacterium tuberculosis by conventional routine is positive in 53%, but rises to 75% when the pericardial effusion is inoculated into double-strength Kirchner culture medium at the bedside. 23 Previous studies suggested that tuberculous pericarditis was more frequently diagnosed through pericardial biopsy when compared to analysis of the pericardial fluid. However, a prospective study in an endemic area showed that culture of the pericardial effusion confirmed tuberculosis more frequently than histology. 24 It is observed that the probability of having a bacteriologic diagnostic is higher when analysis of the pericardial fluid and biopsy are performed in the initial stages of the disease 24, 25 . Our data showed that sensitivity of microbiological analysis either by AFB direct staining or by culture was low: 0% and 33% respectively.
Pericardium biopsy was confirmatory in 4 out of 5 cases (case 6 was not submitted to biopsy), with 80% sensitivity since the biopsy showed nonspecific inflammatory findings in the only HIV positive patient.
Sensitivity of the histological exam for diagnosis of tuberculosis in pericardial fragments ranges from 10% to 64%. In a Brazilian study, Vianna et al 26 found histopathological results compatible with tuberculosis in 50% of cases in a series of 8 patients. The higher percentages are observed when the finding of granulomatous pericarditis with or without necrosis and/or presence of AFB is considered positive for tuberculosis 6, 8 . In a prospective study of 36 patients with large pericardial effusion submitted to pericardium biopsy and microbiological study of the pericardial effusion, 25 patients presented diagnosis of tuberculosis. The histological patterns found in these 25 patients were: (1) granulomatous pericarditis with caseous necrosis AFB positive and AFB negative; (2) granulomatous pericarditis without necrosis AFB negative; (3) purulent pericarditis; (4) fibrotic pericarditis; (5) fibrinous pericarditis and (6) serous pericarditis. Granulomas with necrosis and AFB positive Ziehl-Neelsen staining were detected respectively in 48% and 30% of the biopsies. The culture for mycobacteria was positive in 50% of these cases 6 . Therefore, the association of cultures and histological analysis leads to a sensitivity of 83% for the diagnosis of tuberculous pericarditis. 27, 28 In our series the two patients who presented positive cultures also presented diagnosis of tuberculous pericarditis in the histopathological analysis.
The presence of HIV co-infection does not alter only the formation of granulomas but also the presence of necrosis. In HIV positive patients with low CD4 count (<50cels/µl) unusual histological patterns for diagnosis of tuberculous pericarditis are observed such as purulent and serous pericarditis. The depletion of CD4 cells results in altered immune response with decreased granuloma formation. 21 The only HIV positive patient in our sample (case number 3) presented a nonspecific chronic active pericarditis in the histopathological examination, not characteristic of tuberculous pericarditis. His diagnosis was established through the high ADA activity in the pericardial effusion and positive therapeutic response to the specific antituberculous therapy. However other cases have been reported regarding HIV positive patients with diagnosis of pericardial effusion in which biopsies were diagnostic for tuberculous pericarditis, with granulomas with caseous necrosis and presence of Langhans cells.
there is the gama interferon (INFγ), which activates macrographages influencing granuloma formation. The concentration of INFγ in the pericardial effusion (when the cut-off considered is 50 pg/ml) showed 92% sensibility and 100% specificity for tuberculosis. Using the cut-off of 200 pg/ml the sensitivity and specificity for the method was 100%.
30 The concentration of INFγ is not altered by the HIV coinfection. 15, 21, 30 Adenosine deaminase (ADA) is the enzyme that catalyses the deamination of adenosine and desoxyadenosine into their respective inosine nucleosides. This reaction is the first step of a series of reactions responsible for the proliferation and differentiation of lymphocytes. The ADA activity indirectly reflects the population of T lymphocytes involved in the inflammatory response and increases during mitogenic activity and antigen response. This enzyme is present in several animal cells, found from simple invertebrates to human beings, its concentration is 10 to 20 times higher in T lymphocytes than B lymphocytes. 21 It is an enzymatic marker of cell immune response to M tuberculosis. 31, 32 Studies compare the ADA activity in pericardial effusions of variable etiologies and show that, considering the cut-off of 40 U/I for the diagnosis of tuberculous pericarditis, the specificity ranges from 72%-89% and the sensitivity from 87%-89% with VPP of 95% and VPN of 72%. 20, 21 When this cut-off is reduced to 30 U/I the specificity falls to 68%, but the sensitivity remains high 94%. 30 Regarding ADA activity in pericardial effusion, false positive results can be observed in septic pericarditis. Therefore, excluding this diagnostic possibility, the specificity for this enzymatic dosage increases, enabling the beginning of specific therapeutic. 20 The co-infection by HIV did not show significant difference in the ADA activity compared to HIV negative patients. Our sample showed ADA activity higher than 40 U/l in 33% of the cases. Thus the low ADA activity did not allow us to exclude the diagnostic possibility of tuberculous pericarditis.
The polymerase chain reaction for Mycobacterium tuberculosis was tested in the pericardial effusion of 48 patients, out of which 33 were diagnosed with tuberculous pericarditis and showed sensitivity of 30% and specificity of 100%.
6 Another study tested the reaction in 13 samples of pericardial fluid and 15 samples of pericardial tissue of patients with definite diagnosis of tuberculous pericarditis. The sensitivity detected was 15% for the pericardial effusion and 81% for the pericardial tissue. This technique is less sensitive than other methods. The high specificity of this reaction may be compromised by contaminants, producing falsepositive results. Therefore, this technique is still not appropriate for routine clinical practice.
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CONCLUSION
Due to the considerable incidence of tuberculous pericarditis in our environment, physicians must be attentive to the clinical signs and symptoms. They should also be familiar with the diagnostic resources to perform the diagnosis and offer early treatment, providing better prognosis for these patients.
Clinical features, presence of signs of cardiac tamponade on echocardiogram and the histology of the pericardial fragment were the main data to reach the diagnosis of tuberculous pericarditis. The diagnostic index proposed by Reuter proved to be very useful in our sample with 100% sensitivity for tuberculous pericarditis diagnosis.
